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ABSTRACT:
BACKGROUND: According to an estimate currently over 46 million people live with dementia worldwide and 58% 
reside in developing countries. However like some other developing countries, not much is known about the 
demographics, characteristics, and associated conditions of those suffering from dementia in Pakistan. 
OBJECTIVE: To study profile of dementia patients from a tertiary care hospital in Karachi, Pakistan.
METHODS: Data was collected from records of patients who presented to the outpatient clinic in Psychiatry 
department at the Aga Khan Hospital, Karachi from January 2015 until January 2016. DSM-IV TR was used to 
diagnose dementia. A questionnaire was designed to collect demographics, co morbid conditions, neuropsychiatric 
symptoms, family history, presence or absence of imaging, and MMSE scores. 
RESULTS: Total number of patients was 100. Mean age was 66±27 years and 56% were females. 25% of the 
patients had more than 14 years of education and family history was positive in 39%. The type of dementia most 
commonly diagnosed was Alzheimer’s disease accounting for 63 % of total cases. 54% of all dementia patients had 
hypertension, as comorbid condition. Depression was the most common neuropsychiatric symptom present in 41% of 
all dementia cases.
 
CONCLUSION: The clinical characteristics, presentations, and demographics of patients with dementia are not very 
well explored in Pakistan. This study explored features such as mean age of presentation, gender, education, and 
common symptoms of dementia in a tertiary care setting in Karachi, Pakistan. More clinical data and registries are 
needed to address specific needs of this population. 
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INTRODUCTION: 
Older population in the world is on the rise and is 
expected to increase by 66% in Asia in the next 15 
years as longevity and life span are increasing. As a 
result incidence and prevalence of conditions 
associated with old age are also increasing including 
dementia which is expected to reach to 75 million by 
2030 [1]. Of all the people with dementia 58% are 
estimated to live in low and middle income countries 
(LMICs); this number will rise to 63% in 2030 and 68% 
by 2050 [2]. The number of people with dementia in 
Asia alone is more than those in America and Europe 
similar in the two groups. 3 patients with dementia as 
well as their families denied having any memory 
problems; 2 of them were females with low or no 
education and with a diagnosis of AD. The third was a 
male patient with 14 years of education and with a 
diagnosis of LBD. 
Depression was the most common neuropsychiatric 
symptom present in 41% of all dementia cases 
followed by delusions (38%), visual hallucinations 
(21%), apathy (18%), and auditory hallucinations (9%). 
Majority of patients with visual hallucinations had LBD 
as a stand-alone diagnosis or as mixed dementia. 
Apathy was present mostly in AD and LBD cases. 
Symptoms of parkinsonism were present in 37% of the 
patients, majority of them with LBD. 
Table 3
DISCUSSION:
Profile of dementia patients in developing countries 
may be different from those in developed countries. 
There is scarcity of clinical data from dementia patients 
in Pakistan. The data presented in this paper shows 
that the mean age of presentation of dementia patients 
was 66 years. The registry of dementia patients from 
Islamabad, Pakistan reported mean age to be 70.5 
years and a study from Karachi reported a similar age 
of presentation at 66.7 years [6]. A study from Brazil 
reported mean age of dementia patients to be 77.1 
years [7]; however mean age was reported to be 66.2 
years in an Indian cohort [8] which is similar to ours. 
There was a higher number of females among all 
dementia cases in general and among all AD cases in 
particular which was not the case in the two other 
Pakistani studies, however it is in keeping with the 
international data[9]. Mean MMSE score at the time of 
presentation in our study was 19 and mean score in a 
MMSE validation study conducted in Karachi was 18.5 
which are almost identical figures [6]. There was an 
almost equal number of people with low or no formal 
education and people with high education in our 
cohort; this may be due to tertiary care setting of the 
hospital that caters to a wide range of people. The 
average age at presentation was not different in 
patients with low or no education and those with higher 
education. Majority of patients with low or no education 
were females and were not testable at the time of 
presentation which may be suggestive of increased 
severity at the time of presentation or late presentation; 
however this group interestingly reported shorter 
duration of symptoms. Only a minority of patients with 
higher education was in the “not testable group” and 
higher education group also reported longer duration of 
symptoms; this may be due to increased awareness of 
this group about dementia symptoms. MMSE was used 
for cognitive testing in our study which also has 
education and gender bias [6]. The average duration of 
symptoms was two and a half years which is similar to 
Indian cohort that reported 2.3 years as the mean 
duration of symptoms [10]. Among those who denied 
any memory problems were females with low education 
and one patient had LBD in which neuropsychiatric 
symptoms may be more prominent than memory 
problems. Patients with non- amnestic dementias such 
as PCA, FTD, and NPH reported longer duration of 
symptoms which could also be due to delay in 
diagnosing and identifying non-amnestic dementias in 
non-specialized clinics. Family history of dementia was 
reported to be present in 39% of our patients. The 
registry from Islamabad reported positive family history 
in 35 % of the patients, while the figure from Indian 
cohort was lower [5]. 
In our cohort AD was the most common diagnosis 
(63%) followed by LBD and VaD. The registry from 
Islamabad reported the most common diagnosis to be 
AD but was reported in only 28 % of the patients, 
followed by Parkinsons disease dementia and VaD [5]. 
In Indian cohort as well however AD was the most 
common diagnosis reported to be present in 37 % of 
the patients followed by VaD and FTD [11]. AD is 
believed to be the most common type of dementia 
worldwide constituting 60 % of all dementia cases in 
developed and developing countries followed by 
vascular dementia [9]. It is interesting to see LBD as 
the second most common diagnosis in our cohort; one 
explanation for this could be that this cohort is from 
psychiatry clinic where patients with psychotic 
symptoms are more commonly referred and these 
patients may not have marked short term memory loss. 
In our experience LBD is less commonly diagnosed in 
general neurology clinics. It is also interesting to 
observe that in Islamabad cohort Parkinsons disease 
dementia (PDD) was the second most common 
diagnosis and the patients in this study were recruited 
from neurology clinics [5]. It is also possible that some 
of these may have been LBD cases. The explanation for 
fewer cases of VaD in our cohort could also be 
non-neurological setting, and a separate stroke clinic at 
the hospital. We also think that lack of recognition of 
behavioral neurology/memory clinic as a separate entity 
also results in less number of referrals made. 
Hypertension, diabetes, and hypercholesterolemia 
showed significant association with dementia and AD 
as is known from the world literature [12].  
About 50 % of the patients in our cohort had Brain MRI 
done which is similar to the figure from Islamabad 
registry; however CT scan was done in significantly 
fewer patients in our cohort. This may also be because 
of greater reliance on clinical and cognitive examination 
findings for diagnosis by the author (QK) especially in 
cases of LBD.
Among neuropsychiatric symptoms depression was the 
most common in our cohort followed by delusions, 
hallucinations, and apathy. However we know that 
neuropsychiatric symptom presentation may vary 
according to dementia type and severity. Late 
presentations and psychiatric setting of the study may 
also have affected these results. Parkinsonism was 
present in 37 % of our patients and similar figure (36.7 
%) was reported by the registry in Islamabad [4]; 
however almost all patients who had parkinsonism 
were LBD patients in our cohort while most of them had 
a diagnosis of PD in Islamabad registry cohort. This may 
also be due to the sub-specialty setting of the study 
and emphasizes the need for recognition and diagnosis 
of LBD cases in both settings.
This study has many limitations. The sample size is 
small and is from a private, tertiary care setting of an 
urban hospital and so the findings may not be 
generalizable; however some findings are similar to 
findings from Islamabad. Patients are recruited from 
the department of Psychiatry and may show some 
features that may be different from the ones seen in 
Neurology setting. Severity of dementia is not rated and 
MMSE scores may not be representative of severity of 
cognitive decline due to education and gender based 
biases.
CONCLUSION
The clinical characteristics, presentations, and 
demographics of patients with dementia are not very 
well explored in Pakistan. This study explored features 
such as mean age of presentation, gender, education, 
and common symptoms of dementia in a tertiary care 
setting in Karachi, Pakistan. More clinical data and 
registries are needed to address specific needs of this 
population. 
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Table 2. AD: Alzheimers disease, Sec: secondary, LBD: 
Lewy body dementia, VaD: vascular dementia, bvFTD: 
behavioral variant of fronto temporal dementia, PCA: 
posterior cortical atrophy, PDD:
Parkinsons disease dementia, PSP: progressive 
supranuclear palsy, sCJD: sporadic Creutzfeldt- Jakob 
disease
Table 3: Diagnosis and Neuropsychiatric 
symptoms-  % (N)
Table 3 AH: Auditory hallucinations; PK: Parkinsonism; 
VH: Visual hallucinations; PDia: primary diagnosis; 
SDia: secondary diagnosis; AD: Alzheimers dementia; 
LBD: Lewy body dementia; VaD: vascular dementia; 
bvFTD: behavioral variant of fronto temporal dementia; 
PCA: Posterior cortical atrophy; PSP: Progressive 
supranuclear palsy; sCJD: sporadic Creutzfeldt Jakob 
disease; semantic FTD: semantic fronto temporal 
dementia
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combined. 
The profile of dementia patients, associated risk 
factors, manifestations of symptoms, and trajectory of 
disease may vary across regions and may be different in 
LMICs than in high income countries. This makes it 
imperative to study  dementia in LMICs as has been 
done in the past decade especially by the Alzheimer 
Disease International 10/66 Dementia Research Group 
initiative with research programs in about 20 LMICs 
including India [3]. 
According to the World Bank data Pakistan is a lower 
middle income country in South East Asia with an 
estimated population of 185 million in 2014. It is 
currently the sixth most populous and will become the 
third most populous country in the world by 2050 [4]. 
However not much is known about the demographics, 
characteristics, and associated conditions of people 
with dementia in Pakistan. Arsalan et al [5] reported 
demographics of 60 dementia patients in 2011 from 
Shifa International hospital in Islamabad, Pakistan. 
Recently a study was published by Awan et al [6] 
validating mini mental state exam (MMSE) score in 
Urdu in Pakistan.
MATERIALS AND METHODS:
Data was collected from medical records of patients 
diagnosed with dementia consecutively by the author 
(QK), who is a psychiatrist and a behavioral neurologist, 
in Psychiatry clinic at the Aga Khan Hospital, Karachi 
from January 2015 until January 2016 according to 
DSM-IV TR (Diagnostic and Statistical Manual of 
Mental Disorders-IV Text Revision) followed by detailed 
neurologic examination. Creutzfeldt - Jakob disease 
(CJD) was diagnosed according to CDC diagnostic 
criteria for probable CJD. Other than demographic 
details, information was collected about co morbid 
conditions, neuropsychiatric symptoms, family history, 
presence or absence of imaging, and MMSE scores for 
which a pre designed proforma was used. MMSE is a 
screening instrument and has limited use especially 
due to education and gender bias. Baseline tests such 
as thyroid stimulating hormone (TSH), vitamin B 12 
levels, and liver function tests (LFTs) were done in 
majority of the patients.
Ethical approval was taken from Aga Khan Hospital 
institutional review board (IRB). Data was analyzed 
using SPSS V 19 IBM. Chi square test was used to 
analyze categorical variables like gender and t test was 
used to analyze continuous variables like age, socio 
demographics and clinical factors. 
RESULTS 
Total number of patients was 100 (N=100). Mean age 
was 66±27 years. The interquartile range was 
17(58-75) years. Of the total, 56% were females. 
About one quarter had more than 14 years of 
education, and one quarter had no formal education 
and the rest lied in between. Family history of dementia 
was reported to be present in 39%. 
Table 1
Alzheimers (AD) was the most common dementia 
accounting for 63 % of total cases occurring as 
stand-alone diagnosis or in the form of mixed 
dementia, followed by Lewy Body Dementia (LBD) 
(24%), and vascular dementia (VaD) (17%) as 
stand-alone or mixed. About two thirds of all AD cases 
were females. About 50% of all dementia patients had 
hypertension, and more than half of those had AD. 
34% had diabetes mellitus and two-thirds of all had AD, 
and 33% had hypercholesterolemia as comorbid 
conditions 
Table 2 
Computed Tomography (CT) Brain was done in 19 % 
and Magnetic Resonance Imaging (MRI) in about half 
of the patients while 37% of the patients did not have 
any imaging done. Mean MMSE score at the time of 
presentation was 19. Average MMSE score of the 
group with no formal education was 15 and the group 
with more than 14 years of education was 19. One 
third of people were not testable at presentation 
majority being females with no or low education and 
reporting shorter duration of symptoms. 
Average duration of symptoms at the time of 
presentation was about two and a half years with 40% 
of people reporting duration of symptoms to be ≤ 12 
months. There was no significant difference between 
the MMSE score of the group that reported duration of 
disease to be less than 12 months than those whose 
duration of symptoms was reported to be more than 3 
years however the average education of former group 
was 7 years and of the latter one was 14 years. AD was 
the most common diagnosis in both groups (50-55%). 
There were 3 cases of Creutzfeldt- Jakob disease (CJD) 
and no case of posterior cortical atrophy (PCA) in the 
former group and 3 cases of PCA and no case of CJD in 
the latter group. More number of fronto temporal 
dementia (FTD) and normal pressure hydrocephalus 
(NPH) cases was also present in the latter group. 
Distribution of LBD, VaD and other dementias was 
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INTRODUCTION: 
Older population in the world is on the rise and is 
expected to increase by 66% in Asia in the next 15 
years as longevity and life span are increasing. As a 
result incidence and prevalence of conditions 
associated with old age are also increasing including 
dementia which is expected to reach to 75 million by 
2030 [1]. Of all the people with dementia 58% are 
estimated to live in low and middle income countries 
(LMICs); this number will rise to 63% in 2030 and 68% 
by 2050 [2]. The number of people with dementia in 
Asia alone is more than those in America and Europe 
similar in the two groups. 3 patients with dementia as 
well as their families denied having any memory 
problems; 2 of them were females with low or no 
education and with a diagnosis of AD. The third was a 
male patient with 14 years of education and with a 
diagnosis of LBD. 
Depression was the most common neuropsychiatric 
symptom present in 41% of all dementia cases 
followed by delusions (38%), visual hallucinations 
(21%), apathy (18%), and auditory hallucinations (9%). 
Majority of patients with visual hallucinations had LBD 
as a stand-alone diagnosis or as mixed dementia. 
Apathy was present mostly in AD and LBD cases. 
Symptoms of parkinsonism were present in 37% of the 
patients, majority of them with LBD. 
Table 3
DISCUSSION:
Profile of dementia patients in developing countries 
may be different from those in developed countries. 
There is scarcity of clinical data from dementia patients 
in Pakistan. The data presented in this paper shows 
that the mean age of presentation of dementia patients 
was 66 years. The registry of dementia patients from 
Islamabad, Pakistan reported mean age to be 70.5 
years and a study from Karachi reported a similar age 
of presentation at 66.7 years [6]. A study from Brazil 
reported mean age of dementia patients to be 77.1 
years [7]; however mean age was reported to be 66.2 
years in an Indian cohort [8] which is similar to ours. 
There was a higher number of females among all 
dementia cases in general and among all AD cases in 
particular which was not the case in the two other 
Pakistani studies, however it is in keeping with the 
international data[9]. Mean MMSE score at the time of 
presentation in our study was 19 and mean score in a 
MMSE validation study conducted in Karachi was 18.5 
which are almost identical figures [6]. There was an 
almost equal number of people with low or no formal 
education and people with high education in our 
cohort; this may be due to tertiary care setting of the 
hospital that caters to a wide range of people. The 
average age at presentation was not different in 
patients with low or no education and those with higher 
education. Majority of patients with low or no education 
were females and were not testable at the time of 
presentation which may be suggestive of increased 
severity at the time of presentation or late presentation; 
however this group interestingly reported shorter 
duration of symptoms. Only a minority of patients with 
higher education was in the “not testable group” and 
higher education group also reported longer duration of 
symptoms; this may be due to increased awareness of 
this group about dementia symptoms. MMSE was used 
for cognitive testing in our study which also has 
education and gender bias [6]. The average duration of 
symptoms was two and a half years which is similar to 
Indian cohort that reported 2.3 years as the mean 
duration of symptoms [10]. Among those who denied 
any memory problems were females with low education 
and one patient had LBD in which neuropsychiatric 
symptoms may be more prominent than memory 
problems. Patients with non- amnestic dementias such 
as PCA, FTD, and NPH reported longer duration of 
symptoms which could also be due to delay in 
diagnosing and identifying non-amnestic dementias in 
non-specialized clinics. Family history of dementia was 
reported to be present in 39% of our patients. The 
registry from Islamabad reported positive family history 
in 35 % of the patients, while the figure from Indian 
cohort was lower [5]. 
In our cohort AD was the most common diagnosis 
(63%) followed by LBD and VaD. The registry from 
Islamabad reported the most common diagnosis to be 
AD but was reported in only 28 % of the patients, 
followed by Parkinsons disease dementia and VaD [5]. 
In Indian cohort as well however AD was the most 
common diagnosis reported to be present in 37 % of 
the patients followed by VaD and FTD [11]. AD is 
believed to be the most common type of dementia 
worldwide constituting 60 % of all dementia cases in 
developed and developing countries followed by 
vascular dementia [9]. It is interesting to see LBD as 
the second most common diagnosis in our cohort; one 
explanation for this could be that this cohort is from 
psychiatry clinic where patients with psychotic 
symptoms are more commonly referred and these 
patients may not have marked short term memory loss. 
In our experience LBD is less commonly diagnosed in 
general neurology clinics. It is also interesting to 
observe that in Islamabad cohort Parkinsons disease 
dementia (PDD) was the second most common 
diagnosis and the patients in this study were recruited 
from neurology clinics [5]. It is also possible that some 
of these may have been LBD cases. The explanation for 
fewer cases of VaD in our cohort could also be 
non-neurological setting, and a separate stroke clinic at 
the hospital. We also think that lack of recognition of 
behavioral neurology/memory clinic as a separate entity 
also results in less number of referrals made. 
Hypertension, diabetes, and hypercholesterolemia 
showed significant association with dementia and AD 
as is known from the world literature [12].  
About 50 % of the patients in our cohort had Brain MRI 
done which is similar to the figure from Islamabad 
registry; however CT scan was done in significantly 
fewer patients in our cohort. This may also be because 
of greater reliance on clinical and cognitive examination 
findings for diagnosis by the author (QK) especially in 
cases of LBD.
Among neuropsychiatric symptoms depression was the 
most common in our cohort followed by delusions, 
hallucinations, and apathy. However we know that 
neuropsychiatric symptom presentation may vary 
according to dementia type and severity. Late 
presentations and psychiatric setting of the study may 
also have affected these results. Parkinsonism was 
present in 37 % of our patients and similar figure (36.7 
%) was reported by the registry in Islamabad [4]; 
however almost all patients who had parkinsonism 
were LBD patients in our cohort while most of them had 
a diagnosis of PD in Islamabad registry cohort. This may 
also be due to the sub-specialty setting of the study 
and emphasizes the need for recognition and diagnosis 
of LBD cases in both settings.
This study has many limitations. The sample size is 
small and is from a private, tertiary care setting of an 
urban hospital and so the findings may not be 
generalizable; however some findings are similar to 
findings from Islamabad. Patients are recruited from 
the department of Psychiatry and may show some 
features that may be different from the ones seen in 
Neurology setting. Severity of dementia is not rated and 
MMSE scores may not be representative of severity of 
cognitive decline due to education and gender based 
biases.
CONCLUSION
The clinical characteristics, presentations, and 
demographics of patients with dementia are not very 
well explored in Pakistan. This study explored features 
such as mean age of presentation, gender, education, 
and common symptoms of dementia in a tertiary care 
setting in Karachi, Pakistan. More clinical data and 
registries are needed to address specific needs of this 
population. 
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combined. 
The profile of dementia patients, associated risk 
factors, manifestations of symptoms, and trajectory of 
disease may vary across regions and may be different in 
LMICs than in high income countries. This makes it 
imperative to study  dementia in LMICs as has been 
done in the past decade especially by the Alzheimer 
Disease International 10/66 Dementia Research Group 
initiative with research programs in about 20 LMICs 
including India [3]. 
According to the World Bank data Pakistan is a lower 
middle income country in South East Asia with an 
estimated population of 185 million in 2014. It is 
currently the sixth most populous and will become the 
third most populous country in the world by 2050 [4]. 
However not much is known about the demographics, 
characteristics, and associated conditions of people 
with dementia in Pakistan. Arsalan et al [5] reported 
demographics of 60 dementia patients in 2011 from 
Shifa International hospital in Islamabad, Pakistan. 
Recently a study was published by Awan et al [6] 
validating mini mental state exam (MMSE) score in 
Urdu in Pakistan.
MATERIALS AND METHODS:
Data was collected from medical records of patients 
diagnosed with dementia consecutively by the author 
(QK), who is a psychiatrist and a behavioral neurologist, 
in Psychiatry clinic at the Aga Khan Hospital, Karachi 
from January 2015 until January 2016 according to 
DSM-IV TR (Diagnostic and Statistical Manual of 
Mental Disorders-IV Text Revision) followed by detailed 
neurologic examination. Creutzfeldt - Jakob disease 
(CJD) was diagnosed according to CDC diagnostic 
criteria for probable CJD. Other than demographic 
details, information was collected about co morbid 
conditions, neuropsychiatric symptoms, family history, 
presence or absence of imaging, and MMSE scores for 
which a pre designed proforma was used. MMSE is a 
screening instrument and has limited use especially 
due to education and gender bias. Baseline tests such 
as thyroid stimulating hormone (TSH), vitamin B 12 
levels, and liver function tests (LFTs) were done in 
majority of the patients.
Ethical approval was taken from Aga Khan Hospital 
institutional review board (IRB). Data was analyzed 
using SPSS V 19 IBM. Chi square test was used to 
analyze categorical variables like gender and t test was 
used to analyze continuous variables like age, socio 
demographics and clinical factors. 
RESULTS 
Total number of patients was 100 (N=100). Mean age 
was 66±27 years. The interquartile range was 
17(58-75) years. Of the total, 56% were females. 
About one quarter had more than 14 years of 
education, and one quarter had no formal education 
and the rest lied in between. Family history of dementia 
was reported to be present in 39%. 
Table 1
Alzheimers (AD) was the most common dementia 
accounting for 63 % of total cases occurring as 
stand-alone diagnosis or in the form of mixed 
dementia, followed by Lewy Body Dementia (LBD) 
(24%), and vascular dementia (VaD) (17%) as 
stand-alone or mixed. About two thirds of all AD cases 
were females. About 50% of all dementia patients had 
hypertension, and more than half of those had AD. 
34% had diabetes mellitus and two-thirds of all had AD, 
and 33% had hypercholesterolemia as comorbid 
conditions 
Table 2 
Computed Tomography (CT) Brain was done in 19 % 
and Magnetic Resonance Imaging (MRI) in about half 
of the patients while 37% of the patients did not have 
any imaging done. Mean MMSE score at the time of 
presentation was 19. Average MMSE score of the 
group with no formal education was 15 and the group 
with more than 14 years of education was 19. One 
third of people were not testable at presentation 
majority being females with no or low education and 
reporting shorter duration of symptoms. 
Average duration of symptoms at the time of 
presentation was about two and a half years with 40% 
of people reporting duration of symptoms to be ≤ 12 
months. There was no significant difference between 
the MMSE score of the group that reported duration of 
disease to be less than 12 months than those whose 
duration of symptoms was reported to be more than 3 
years however the average education of former group 
was 7 years and of the latter one was 14 years. AD was 
the most common diagnosis in both groups (50-55%). 
There were 3 cases of Creutzfeldt- Jakob disease (CJD) 
and no case of posterior cortical atrophy (PCA) in the 
former group and 3 cases of PCA and no case of CJD in 
the latter group. More number of fronto temporal 
dementia (FTD) and normal pressure hydrocephalus 
(NPH) cases was also present in the latter group. 
Distribution of LBD, VaD and other dementias was 
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INTRODUCTION: 
Older population in the world is on the rise and is 
expected to increase by 66% in Asia in the next 15 
years as longevity and life span are increasing. As a 
result incidence and prevalence of conditions 
associated with old age are also increasing including 
dementia which is expected to reach to 75 million by 
2030 [1]. Of all the people with dementia 58% are 
estimated to live in low and middle income countries 
(LMICs); this number will rise to 63% in 2030 and 68% 
by 2050 [2]. The number of people with dementia in 
Asia alone is more than those in America and Europe 
similar in the two groups. 3 patients with dementia as 
well as their families denied having any memory 
problems; 2 of them were females with low or no 
education and with a diagnosis of AD. The third was a 
male patient with 14 years of education and with a 
diagnosis of LBD. 
Depression was the most common neuropsychiatric 
symptom present in 41% of all dementia cases 
followed by delusions (38%), visual hallucinations 
(21%), apathy (18%), and auditory hallucinations (9%). 
Majority of patients with visual hallucinations had LBD 
as a stand-alone diagnosis or as mixed dementia. 
Apathy was present mostly in AD and LBD cases. 
Symptoms of parkinsonism were present in 37% of the 
patients, majority of them with LBD. 
Table 3
DISCUSSION:
Profile of dementia patients in developing countries 
may be different from those in developed countries. 
There is scarcity of clinical data from dementia patients 
in Pakistan. The data presented in this paper shows 
that the mean age of presentation of dementia patients 
was 66 years. The registry of dementia patients from 
Islamabad, Pakistan reported mean age to be 70.5 
years and a study from Karachi reported a similar age 
of presentation at 66.7 years [6]. A study from Brazil 
reported mean age of dementia patients to be 77.1 
years [7]; however mean age was reported to be 66.2 
years in an Indian cohort [8] which is similar to ours. 
There was a higher number of females among all 
dementia cases in general and among all AD cases in 
particular which was not the case in the two other 
Pakistani studies, however it is in keeping with the 
international data[9]. Mean MMSE score at the time of 
presentation in our study was 19 and mean score in a 
MMSE validation study conducted in Karachi was 18.5 
which are almost identical figures [6]. There was an 
almost equal number of people with low or no formal 
education and people with high education in our 
cohort; this may be due to tertiary care setting of the 
hospital that caters to a wide range of people. The 
average age at presentation was not different in 
patients with low or no education and those with higher 
education. Majority of patients with low or no education 
were females and were not testable at the time of 
presentation which may be suggestive of increased 
severity at the time of presentation or late presentation; 
however this group interestingly reported shorter 
duration of symptoms. Only a minority of patients with 
higher education was in the “not testable group” and 
higher education group also reported longer duration of 
symptoms; this may be due to increased awareness of 
this group about dementia symptoms. MMSE was used 
for cognitive testing in our study which also has 
education and gender bias [6]. The average duration of 
symptoms was two and a half years which is similar to 
Indian cohort that reported 2.3 years as the mean 
duration of symptoms [10]. Among those who denied 
any memory problems were females with low education 
and one patient had LBD in which neuropsychiatric 
symptoms may be more prominent than memory 
problems. Patients with non- amnestic dementias such 
as PCA, FTD, and NPH reported longer duration of 
symptoms which could also be due to delay in 
diagnosing and identifying non-amnestic dementias in 
non-specialized clinics. Family history of dementia was 
reported to be present in 39% of our patients. The 
registry from Islamabad reported positive family history 
in 35 % of the patients, while the figure from Indian 
cohort was lower [5]. 
In our cohort AD was the most common diagnosis 
(63%) followed by LBD and VaD. The registry from 
Islamabad reported the most common diagnosis to be 
AD but was reported in only 28 % of the patients, 
followed by Parkinsons disease dementia and VaD [5]. 
In Indian cohort as well however AD was the most 
common diagnosis reported to be present in 37 % of 
the patients followed by VaD and FTD [11]. AD is 
believed to be the most common type of dementia 
worldwide constituting 60 % of all dementia cases in 
developed and developing countries followed by 
vascular dementia [9]. It is interesting to see LBD as 
the second most common diagnosis in our cohort; one 
explanation for this could be that this cohort is from 
psychiatry clinic where patients with psychotic 
symptoms are more commonly referred and these 
patients may not have marked short term memory loss. 
In our experience LBD is less commonly diagnosed in 
general neurology clinics. It is also interesting to 
observe that in Islamabad cohort Parkinsons disease 
dementia (PDD) was the second most common 
diagnosis and the patients in this study were recruited 
from neurology clinics [5]. It is also possible that some 
of these may have been LBD cases. The explanation for 
fewer cases of VaD in our cohort could also be 
non-neurological setting, and a separate stroke clinic at 
the hospital. We also think that lack of recognition of 
behavioral neurology/memory clinic as a separate entity 
also results in less number of referrals made. 
Hypertension, diabetes, and hypercholesterolemia 
showed significant association with dementia and AD 
as is known from the world literature [12].  
About 50 % of the patients in our cohort had Brain MRI 
done which is similar to the figure from Islamabad 
registry; however CT scan was done in significantly 
fewer patients in our cohort. This may also be because 
of greater reliance on clinical and cognitive examination 
findings for diagnosis by the author (QK) especially in 
cases of LBD.
Among neuropsychiatric symptoms depression was the 
most common in our cohort followed by delusions, 
hallucinations, and apathy. However we know that 
neuropsychiatric symptom presentation may vary 
according to dementia type and severity. Late 
presentations and psychiatric setting of the study may 
also have affected these results. Parkinsonism was 
present in 37 % of our patients and similar figure (36.7 
%) was reported by the registry in Islamabad [4]; 
however almost all patients who had parkinsonism 
were LBD patients in our cohort while most of them had 
a diagnosis of PD in Islamabad registry cohort. This may 
also be due to the sub-specialty setting of the study 
and emphasizes the need for recognition and diagnosis 
of LBD cases in both settings.
This study has many limitations. The sample size is 
small and is from a private, tertiary care setting of an 
urban hospital and so the findings may not be 
generalizable; however some findings are similar to 
findings from Islamabad. Patients are recruited from 
the department of Psychiatry and may show some 
features that may be different from the ones seen in 
Neurology setting. Severity of dementia is not rated and 
MMSE scores may not be representative of severity of 
cognitive decline due to education and gender based 
biases.
CONCLUSION
The clinical characteristics, presentations, and 
demographics of patients with dementia are not very 
well explored in Pakistan. This study explored features 
such as mean age of presentation, gender, education, 
and common symptoms of dementia in a tertiary care 
setting in Karachi, Pakistan. More clinical data and 
registries are needed to address specific needs of this 
population. 
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TABLE 1: PATIENT DEMOGRAPHICS
TABLE 2: DIAGNOSIS AND CO-MORBIDITIES 
Table 2. AD: Alzheimers disease, Sec: secondary, LBD: 
Lewy body dementia, VaD: vascular dementia, bvFTD: 
behavioral variant of fronto temporal dementia, PCA: 
posterior cortical atrophy, PDD:
Parkinsons disease dementia, PSP: progressive 
supranuclear palsy, sCJD: sporadic Creutzfeldt- Jakob 
disease
Table 3: Diagnosis and Neuropsychiatric 
symptoms-  % (N)
Table 3 AH: Auditory hallucinations; PK: Parkinsonism; 
VH: Visual hallucinations; PDia: primary diagnosis; 
SDia: secondary diagnosis; AD: Alzheimers dementia; 
LBD: Lewy body dementia; VaD: vascular dementia; 
bvFTD: behavioral variant of fronto temporal dementia; 
PCA: Posterior cortical atrophy; PSP: Progressive 
supranuclear palsy; sCJD: sporadic Creutzfeldt Jakob 
disease; semantic FTD: semantic fronto temporal 
dementia
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combined. 
The profile of dementia patients, associated risk 
factors, manifestations of symptoms, and trajectory of 
disease may vary across regions and may be different in 
LMICs than in high income countries. This makes it 
imperative to study  dementia in LMICs as has been 
done in the past decade especially by the Alzheimer 
Disease International 10/66 Dementia Research Group 
initiative with research programs in about 20 LMICs 
including India [3]. 
According to the World Bank data Pakistan is a lower 
middle income country in South East Asia with an 
estimated population of 185 million in 2014. It is 
currently the sixth most populous and will become the 
third most populous country in the world by 2050 [4]. 
However not much is known about the demographics, 
characteristics, and associated conditions of people 
with dementia in Pakistan. Arsalan et al [5] reported 
demographics of 60 dementia patients in 2011 from 
Shifa International hospital in Islamabad, Pakistan. 
Recently a study was published by Awan et al [6] 
validating mini mental state exam (MMSE) score in 
Urdu in Pakistan.
MATERIALS AND METHODS:
Data was collected from medical records of patients 
diagnosed with dementia consecutively by the author 
(QK), who is a psychiatrist and a behavioral neurologist, 
in Psychiatry clinic at the Aga Khan Hospital, Karachi 
from January 2015 until January 2016 according to 
DSM-IV TR (Diagnostic and Statistical Manual of 
Mental Disorders-IV Text Revision) followed by detailed 
neurologic examination. Creutzfeldt - Jakob disease 
(CJD) was diagnosed according to CDC diagnostic 
criteria for probable CJD. Other than demographic 
details, information was collected about co morbid 
conditions, neuropsychiatric symptoms, family history, 
presence or absence of imaging, and MMSE scores for 
which a pre designed proforma was used. MMSE is a 
screening instrument and has limited use especially 
due to education and gender bias. Baseline tests such 
as thyroid stimulating hormone (TSH), vitamin B 12 
levels, and liver function tests (LFTs) were done in 
majority of the patients.
Ethical approval was taken from Aga Khan Hospital 
institutional review board (IRB). Data was analyzed 
using SPSS V 19 IBM. Chi square test was used to 
analyze categorical variables like gender and t test was 
used to analyze continuous variables like age, socio 
demographics and clinical factors. 
RESULTS 
Total number of patients was 100 (N=100). Mean age 
was 66±27 years. The interquartile range was 
17(58-75) years. Of the total, 56% were females. 
About one quarter had more than 14 years of 
education, and one quarter had no formal education 
and the rest lied in between. Family history of dementia 
was reported to be present in 39%. 
Table 1
Alzheimers (AD) was the most common dementia 
accounting for 63 % of total cases occurring as 
stand-alone diagnosis or in the form of mixed 
dementia, followed by Lewy Body Dementia (LBD) 
(24%), and vascular dementia (VaD) (17%) as 
stand-alone or mixed. About two thirds of all AD cases 
were females. About 50% of all dementia patients had 
hypertension, and more than half of those had AD. 
34% had diabetes mellitus and two-thirds of all had AD, 
and 33% had hypercholesterolemia as comorbid 
conditions 
Table 2 
Computed Tomography (CT) Brain was done in 19 % 
and Magnetic Resonance Imaging (MRI) in about half 
of the patients while 37% of the patients did not have 
any imaging done. Mean MMSE score at the time of 
presentation was 19. Average MMSE score of the 
group with no formal education was 15 and the group 
with more than 14 years of education was 19. One 
third of people were not testable at presentation 
majority being females with no or low education and 
reporting shorter duration of symptoms. 
Average duration of symptoms at the time of 
presentation was about two and a half years with 40% 
of people reporting duration of symptoms to be ≤ 12 
months. There was no significant difference between 
the MMSE score of the group that reported duration of 
disease to be less than 12 months than those whose 
duration of symptoms was reported to be more than 3 
years however the average education of former group 
was 7 years and of the latter one was 14 years. AD was 
the most common diagnosis in both groups (50-55%). 
There were 3 cases of Creutzfeldt- Jakob disease (CJD) 
and no case of posterior cortical atrophy (PCA) in the 
former group and 3 cases of PCA and no case of CJD in 
the latter group. More number of fronto temporal 
dementia (FTD) and normal pressure hydrocephalus 
(NPH) cases was also present in the latter group. 
Distribution of LBD, VaD and other dementias was 
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INTRODUCTION: 
Older population in the world is on the rise and is 
expected to increase by 66% in Asia in the next 15 
years as longevity and life span are increasing. As a 
result incidence and prevalence of conditions 
associated with old age are also increasing including 
dementia which is expected to reach to 75 million by 
2030 [1]. Of all the people with dementia 58% are 
estimated to live in low and middle income countries 
(LMICs); this number will rise to 63% in 2030 and 68% 
by 2050 [2]. The number of people with dementia in 
Asia alone is more than those in America and Europe 
similar in the two groups. 3 patients with dementia as 
well as their families denied having any memory 
problems; 2 of them were females with low or no 
education and with a diagnosis of AD. The third was a 
male patient with 14 years of education and with a 
diagnosis of LBD. 
Depression was the most common neuropsychiatric 
symptom present in 41% of all dementia cases 
followed by delusions (38%), visual hallucinations 
(21%), apathy (18%), and auditory hallucinations (9%). 
Majority of patients with visual hallucinations had LBD 
as a stand-alone diagnosis or as mixed dementia. 
Apathy was present mostly in AD and LBD cases. 
Symptoms of parkinsonism were present in 37% of the 
patients, majority of them with LBD. 
Table 3
DISCUSSION:
Profile of dementia patients in developing countries 
may be different from those in developed countries. 
There is scarcity of clinical data from dementia patients 
in Pakistan. The data presented in this paper shows 
that the mean age of presentation of dementia patients 
was 66 years. The registry of dementia patients from 
Islamabad, Pakistan reported mean age to be 70.5 
years and a study from Karachi reported a similar age 
of presentation at 66.7 years [6]. A study from Brazil 
reported mean age of dementia patients to be 77.1 
years [7]; however mean age was reported to be 66.2 
years in an Indian cohort [8] which is similar to ours. 
There was a higher number of females among all 
dementia cases in general and among all AD cases in 
particular which was not the case in the two other 
Pakistani studies, however it is in keeping with the 
international data[9]. Mean MMSE score at the time of 
presentation in our study was 19 and mean score in a 
MMSE validation study conducted in Karachi was 18.5 
which are almost identical figures [6]. There was an 
almost equal number of people with low or no formal 
education and people with high education in our 
cohort; this may be due to tertiary care setting of the 
hospital that caters to a wide range of people. The 
average age at presentation was not different in 
patients with low or no education and those with higher 
education. Majority of patients with low or no education 
were females and were not testable at the time of 
presentation which may be suggestive of increased 
severity at the time of presentation or late presentation; 
however this group interestingly reported shorter 
duration of symptoms. Only a minority of patients with 
higher education was in the “not testable group” and 
higher education group also reported longer duration of 
symptoms; this may be due to increased awareness of 
this group about dementia symptoms. MMSE was used 
for cognitive testing in our study which also has 
education and gender bias [6]. The average duration of 
symptoms was two and a half years which is similar to 
Indian cohort that reported 2.3 years as the mean 
duration of symptoms [10]. Among those who denied 
any memory problems were females with low education 
and one patient had LBD in which neuropsychiatric 
symptoms may be more prominent than memory 
problems. Patients with non- amnestic dementias such 
as PCA, FTD, and NPH reported longer duration of 
symptoms which could also be due to delay in 
diagnosing and identifying non-amnestic dementias in 
non-specialized clinics. Family history of dementia was 
reported to be present in 39% of our patients. The 
registry from Islamabad reported positive family history 
in 35 % of the patients, while the figure from Indian 
cohort was lower [5]. 
In our cohort AD was the most common diagnosis 
(63%) followed by LBD and VaD. The registry from 
Islamabad reported the most common diagnosis to be 
AD but was reported in only 28 % of the patients, 
followed by Parkinsons disease dementia and VaD [5]. 
In Indian cohort as well however AD was the most 
common diagnosis reported to be present in 37 % of 
the patients followed by VaD and FTD [11]. AD is 
believed to be the most common type of dementia 
worldwide constituting 60 % of all dementia cases in 
developed and developing countries followed by 
vascular dementia [9]. It is interesting to see LBD as 
the second most common diagnosis in our cohort; one 
explanation for this could be that this cohort is from 
psychiatry clinic where patients with psychotic 
symptoms are more commonly referred and these 
patients may not have marked short term memory loss. 
In our experience LBD is less commonly diagnosed in 
general neurology clinics. It is also interesting to 
observe that in Islamabad cohort Parkinsons disease 
dementia (PDD) was the second most common 
diagnosis and the patients in this study were recruited 
from neurology clinics [5]. It is also possible that some 
of these may have been LBD cases. The explanation for 
fewer cases of VaD in our cohort could also be 
non-neurological setting, and a separate stroke clinic at 
the hospital. We also think that lack of recognition of 
behavioral neurology/memory clinic as a separate entity 
also results in less number of referrals made. 
Hypertension, diabetes, and hypercholesterolemia 
showed significant association with dementia and AD 
as is known from the world literature [12].  
About 50 % of the patients in our cohort had Brain MRI 
done which is similar to the figure from Islamabad 
registry; however CT scan was done in significantly 
fewer patients in our cohort. This may also be because 
of greater reliance on clinical and cognitive examination 
findings for diagnosis by the author (QK) especially in 
cases of LBD.
Among neuropsychiatric symptoms depression was the 
most common in our cohort followed by delusions, 
hallucinations, and apathy. However we know that 
neuropsychiatric symptom presentation may vary 
according to dementia type and severity. Late 
presentations and psychiatric setting of the study may 
also have affected these results. Parkinsonism was 
present in 37 % of our patients and similar figure (36.7 
%) was reported by the registry in Islamabad [4]; 
however almost all patients who had parkinsonism 
were LBD patients in our cohort while most of them had 
a diagnosis of PD in Islamabad registry cohort. This may 
also be due to the sub-specialty setting of the study 
and emphasizes the need for recognition and diagnosis 
of LBD cases in both settings.
This study has many limitations. The sample size is 
small and is from a private, tertiary care setting of an 
urban hospital and so the findings may not be 
generalizable; however some findings are similar to 
findings from Islamabad. Patients are recruited from 
the department of Psychiatry and may show some 
features that may be different from the ones seen in 
Neurology setting. Severity of dementia is not rated and 
MMSE scores may not be representative of severity of 
cognitive decline due to education and gender based 
biases.
CONCLUSION
The clinical characteristics, presentations, and 
demographics of patients with dementia are not very 
well explored in Pakistan. This study explored features 
such as mean age of presentation, gender, education, 
and common symptoms of dementia in a tertiary care 
setting in Karachi, Pakistan. More clinical data and 
registries are needed to address specific needs of this 
population. 
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combined. 
The profile of dementia patients, associated risk 
factors, manifestations of symptoms, and trajectory of 
disease may vary across regions and may be different in 
LMICs than in high income countries. This makes it 
imperative to study  dementia in LMICs as has been 
done in the past decade especially by the Alzheimer 
Disease International 10/66 Dementia Research Group 
initiative with research programs in about 20 LMICs 
including India [3]. 
According to the World Bank data Pakistan is a lower 
middle income country in South East Asia with an 
estimated population of 185 million in 2014. It is 
currently the sixth most populous and will become the 
third most populous country in the world by 2050 [4]. 
However not much is known about the demographics, 
characteristics, and associated conditions of people 
with dementia in Pakistan. Arsalan et al [5] reported 
demographics of 60 dementia patients in 2011 from 
Shifa International hospital in Islamabad, Pakistan. 
Recently a study was published by Awan et al [6] 
validating mini mental state exam (MMSE) score in 
Urdu in Pakistan.
MATERIALS AND METHODS:
Data was collected from medical records of patients 
diagnosed with dementia consecutively by the author 
(QK), who is a psychiatrist and a behavioral neurologist, 
in Psychiatry clinic at the Aga Khan Hospital, Karachi 
from January 2015 until January 2016 according to 
DSM-IV TR (Diagnostic and Statistical Manual of 
Mental Disorders-IV Text Revision) followed by detailed 
neurologic examination. Creutzfeldt - Jakob disease 
(CJD) was diagnosed according to CDC diagnostic 
criteria for probable CJD. Other than demographic 
details, information was collected about co morbid 
conditions, neuropsychiatric symptoms, family history, 
presence or absence of imaging, and MMSE scores for 
which a pre designed proforma was used. MMSE is a 
screening instrument and has limited use especially 
due to education and gender bias. Baseline tests such 
as thyroid stimulating hormone (TSH), vitamin B 12 
levels, and liver function tests (LFTs) were done in 
majority of the patients.
Ethical approval was taken from Aga Khan Hospital 
institutional review board (IRB). Data was analyzed 
using SPSS V 19 IBM. Chi square test was used to 
analyze categorical variables like gender and t test was 
used to analyze continuous variables like age, socio 
demographics and clinical factors. 
RESULTS 
Total number of patients was 100 (N=100). Mean age 
was 66±27 years. The interquartile range was 
17(58-75) years. Of the total, 56% were females. 
About one quarter had more than 14 years of 
education, and one quarter had no formal education 
and the rest lied in between. Family history of dementia 
was reported to be present in 39%. 
Table 1
Alzheimers (AD) was the most common dementia 
accounting for 63 % of total cases occurring as 
stand-alone diagnosis or in the form of mixed 
dementia, followed by Lewy Body Dementia (LBD) 
(24%), and vascular dementia (VaD) (17%) as 
stand-alone or mixed. About two thirds of all AD cases 
were females. About 50% of all dementia patients had 
hypertension, and more than half of those had AD. 
34% had diabetes mellitus and two-thirds of all had AD, 
and 33% had hypercholesterolemia as comorbid 
conditions 
Table 2 
Computed Tomography (CT) Brain was done in 19 % 
and Magnetic Resonance Imaging (MRI) in about half 
of the patients while 37% of the patients did not have 
any imaging done. Mean MMSE score at the time of 
presentation was 19. Average MMSE score of the 
group with no formal education was 15 and the group 
with more than 14 years of education was 19. One 
third of people were not testable at presentation 
majority being females with no or low education and 
reporting shorter duration of symptoms. 
Average duration of symptoms at the time of 
presentation was about two and a half years with 40% 
of people reporting duration of symptoms to be ≤ 12 
months. There was no significant difference between 
the MMSE score of the group that reported duration of 
disease to be less than 12 months than those whose 
duration of symptoms was reported to be more than 3 
years however the average education of former group 
was 7 years and of the latter one was 14 years. AD was 
the most common diagnosis in both groups (50-55%). 
There were 3 cases of Creutzfeldt- Jakob disease (CJD) 
and no case of posterior cortical atrophy (PCA) in the 
former group and 3 cases of PCA and no case of CJD in 
the latter group. More number of fronto temporal 
dementia (FTD) and normal pressure hydrocephalus 
(NPH) cases was also present in the latter group. 
Distribution of LBD, VaD and other dementias was 
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INTRODUCTION: 
Older population in the world is on the rise and is 
expected to increase by 66% in Asia in the next 15 
years as longevity and life span are increasing. As a 
result incidence and prevalence of conditions 
associated with old age are also increasing including 
dementia which is expected to reach to 75 million by 
2030 [1]. Of all the people with dementia 58% are 
estimated to live in low and middle income countries 
(LMICs); this number will rise to 63% in 2030 and 68% 
by 2050 [2]. The number of people with dementia in 
Asia alone is more than those in America and Europe 
similar in the two groups. 3 patients with dementia as 
well as their families denied having any memory 
problems; 2 of them were females with low or no 
education and with a diagnosis of AD. The third was a 
male patient with 14 years of education and with a 
diagnosis of LBD. 
Depression was the most common neuropsychiatric 
symptom present in 41% of all dementia cases 
followed by delusions (38%), visual hallucinations 
(21%), apathy (18%), and auditory hallucinations (9%). 
Majority of patients with visual hallucinations had LBD 
as a stand-alone diagnosis or as mixed dementia. 
Apathy was present mostly in AD and LBD cases. 
Symptoms of parkinsonism were present in 37% of the 
patients, majority of them with LBD. 
Table 3
DISCUSSION:
Profile of dementia patients in developing countries 
may be different from those in developed countries. 
There is scarcity of clinical data from dementia patients 
in Pakistan. The data presented in this paper shows 
that the mean age of presentation of dementia patients 
was 66 years. The registry of dementia patients from 
Islamabad, Pakistan reported mean age to be 70.5 
years and a study from Karachi reported a similar age 
of presentation at 66.7 years [6]. A study from Brazil 
reported mean age of dementia patients to be 77.1 
years [7]; however mean age was reported to be 66.2 
years in an Indian cohort [8] which is similar to ours. 
There was a higher number of females among all 
dementia cases in general and among all AD cases in 
particular which was not the case in the two other 
Pakistani studies, however it is in keeping with the 
international data[9]. Mean MMSE score at the time of 
presentation in our study was 19 and mean score in a 
MMSE validation study conducted in Karachi was 18.5 
which are almost identical figures [6]. There was an 
almost equal number of people with low or no formal 
education and people with high education in our 
cohort; this may be due to tertiary care setting of the 
hospital that caters to a wide range of people. The 
average age at presentation was not different in 
patients with low or no education and those with higher 
education. Majority of patients with low or no education 
were females and were not testable at the time of 
presentation which may be suggestive of increased 
severity at the time of presentation or late presentation; 
however this group interestingly reported shorter 
duration of symptoms. Only a minority of patients with 
higher education was in the “not testable group” and 
higher education group also reported longer duration of 
symptoms; this may be due to increased awareness of 
this group about dementia symptoms. MMSE was used 
for cognitive testing in our study which also has 
education and gender bias [6]. The average duration of 
symptoms was two and a half years which is similar to 
Indian cohort that reported 2.3 years as the mean 
duration of symptoms [10]. Among those who denied 
any memory problems were females with low education 
and one patient had LBD in which neuropsychiatric 
symptoms may be more prominent than memory 
problems. Patients with non- amnestic dementias such 
as PCA, FTD, and NPH reported longer duration of 
symptoms which could also be due to delay in 
diagnosing and identifying non-amnestic dementias in 
non-specialized clinics. Family history of dementia was 
reported to be present in 39% of our patients. The 
registry from Islamabad reported positive family history 
in 35 % of the patients, while the figure from Indian 
cohort was lower [5]. 
In our cohort AD was the most common diagnosis 
(63%) followed by LBD and VaD. The registry from 
Islamabad reported the most common diagnosis to be 
AD but was reported in only 28 % of the patients, 
followed by Parkinsons disease dementia and VaD [5]. 
In Indian cohort as well however AD was the most 
common diagnosis reported to be present in 37 % of 
the patients followed by VaD and FTD [11]. AD is 
believed to be the most common type of dementia 
worldwide constituting 60 % of all dementia cases in 
developed and developing countries followed by 
vascular dementia [9]. It is interesting to see LBD as 
the second most common diagnosis in our cohort; one 
explanation for this could be that this cohort is from 
psychiatry clinic where patients with psychotic 
symptoms are more commonly referred and these 
patients may not have marked short term memory loss. 
In our experience LBD is less commonly diagnosed in 
general neurology clinics. It is also interesting to 
observe that in Islamabad cohort Parkinsons disease 
dementia (PDD) was the second most common 
diagnosis and the patients in this study were recruited 
from neurology clinics [5]. It is also possible that some 
of these may have been LBD cases. The explanation for 
fewer cases of VaD in our cohort could also be 
non-neurological setting, and a separate stroke clinic at 
the hospital. We also think that lack of recognition of 
behavioral neurology/memory clinic as a separate entity 
also results in less number of referrals made. 
Hypertension, diabetes, and hypercholesterolemia 
showed significant association with dementia and AD 
as is known from the world literature [12].  
About 50 % of the patients in our cohort had Brain MRI 
done which is similar to the figure from Islamabad 
registry; however CT scan was done in significantly 
fewer patients in our cohort. This may also be because 
of greater reliance on clinical and cognitive examination 
findings for diagnosis by the author (QK) especially in 
cases of LBD.
Among neuropsychiatric symptoms depression was the 
most common in our cohort followed by delusions, 
hallucinations, and apathy. However we know that 
neuropsychiatric symptom presentation may vary 
according to dementia type and severity. Late 
presentations and psychiatric setting of the study may 
also have affected these results. Parkinsonism was 
present in 37 % of our patients and similar figure (36.7 
%) was reported by the registry in Islamabad [4]; 
however almost all patients who had parkinsonism 
were LBD patients in our cohort while most of them had 
a diagnosis of PD in Islamabad registry cohort. This may 
also be due to the sub-specialty setting of the study 
and emphasizes the need for recognition and diagnosis 
of LBD cases in both settings.
This study has many limitations. The sample size is 
small and is from a private, tertiary care setting of an 
urban hospital and so the findings may not be 
generalizable; however some findings are similar to 
findings from Islamabad. Patients are recruited from 
the department of Psychiatry and may show some 
features that may be different from the ones seen in 
Neurology setting. Severity of dementia is not rated and 
MMSE scores may not be representative of severity of 
cognitive decline due to education and gender based 
biases.
CONCLUSION
The clinical characteristics, presentations, and 
demographics of patients with dementia are not very 
well explored in Pakistan. This study explored features 
such as mean age of presentation, gender, education, 
and common symptoms of dementia in a tertiary care 
setting in Karachi, Pakistan. More clinical data and 
registries are needed to address specific needs of this 
population. 
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combined. 
The profile of dementia patients, associated risk 
factors, manifestations of symptoms, and trajectory of 
disease may vary across regions and may be different in 
LMICs than in high income countries. This makes it 
imperative to study  dementia in LMICs as has been 
done in the past decade especially by the Alzheimer 
Disease International 10/66 Dementia Research Group 
initiative with research programs in about 20 LMICs 
including India [3]. 
According to the World Bank data Pakistan is a lower 
middle income country in South East Asia with an 
estimated population of 185 million in 2014. It is 
currently the sixth most populous and will become the 
third most populous country in the world by 2050 [4]. 
However not much is known about the demographics, 
characteristics, and associated conditions of people 
with dementia in Pakistan. Arsalan et al [5] reported 
demographics of 60 dementia patients in 2011 from 
Shifa International hospital in Islamabad, Pakistan. 
Recently a study was published by Awan et al [6] 
validating mini mental state exam (MMSE) score in 
Urdu in Pakistan.
MATERIALS AND METHODS:
Data was collected from medical records of patients 
diagnosed with dementia consecutively by the author 
(QK), who is a psychiatrist and a behavioral neurologist, 
in Psychiatry clinic at the Aga Khan Hospital, Karachi 
from January 2015 until January 2016 according to 
DSM-IV TR (Diagnostic and Statistical Manual of 
Mental Disorders-IV Text Revision) followed by detailed 
neurologic examination. Creutzfeldt - Jakob disease 
(CJD) was diagnosed according to CDC diagnostic 
criteria for probable CJD. Other than demographic 
details, information was collected about co morbid 
conditions, neuropsychiatric symptoms, family history, 
presence or absence of imaging, and MMSE scores for 
which a pre designed proforma was used. MMSE is a 
screening instrument and has limited use especially 
due to education and gender bias. Baseline tests such 
as thyroid stimulating hormone (TSH), vitamin B 12 
levels, and liver function tests (LFTs) were done in 
majority of the patients.
Ethical approval was taken from Aga Khan Hospital 
institutional review board (IRB). Data was analyzed 
using SPSS V 19 IBM. Chi square test was used to 
analyze categorical variables like gender and t test was 
used to analyze continuous variables like age, socio 
demographics and clinical factors. 
RESULTS 
Total number of patients was 100 (N=100). Mean age 
was 66±27 years. The interquartile range was 
17(58-75) years. Of the total, 56% were females. 
About one quarter had more than 14 years of 
education, and one quarter had no formal education 
and the rest lied in between. Family history of dementia 
was reported to be present in 39%. 
Table 1
Alzheimers (AD) was the most common dementia 
accounting for 63 % of total cases occurring as 
stand-alone diagnosis or in the form of mixed 
dementia, followed by Lewy Body Dementia (LBD) 
(24%), and vascular dementia (VaD) (17%) as 
stand-alone or mixed. About two thirds of all AD cases 
were females. About 50% of all dementia patients had 
hypertension, and more than half of those had AD. 
34% had diabetes mellitus and two-thirds of all had AD, 
and 33% had hypercholesterolemia as comorbid 
conditions 
Table 2 
Computed Tomography (CT) Brain was done in 19 % 
and Magnetic Resonance Imaging (MRI) in about half 
of the patients while 37% of the patients did not have 
any imaging done. Mean MMSE score at the time of 
presentation was 19. Average MMSE score of the 
group with no formal education was 15 and the group 
with more than 14 years of education was 19. One 
third of people were not testable at presentation 
majority being females with no or low education and 
reporting shorter duration of symptoms. 
Average duration of symptoms at the time of 
presentation was about two and a half years with 40% 
of people reporting duration of symptoms to be ≤ 12 
months. There was no significant difference between 
the MMSE score of the group that reported duration of 
disease to be less than 12 months than those whose 
duration of symptoms was reported to be more than 3 
years however the average education of former group 
was 7 years and of the latter one was 14 years. AD was 
the most common diagnosis in both groups (50-55%). 
There were 3 cases of Creutzfeldt- Jakob disease (CJD) 
and no case of posterior cortical atrophy (PCA) in the 
former group and 3 cases of PCA and no case of CJD in 
the latter group. More number of fronto temporal 
dementia (FTD) and normal pressure hydrocephalus 
(NPH) cases was also present in the latter group. 
Distribution of LBD, VaD and other dementias was 
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INTRODUCTION: 
Older population in the world is on the rise and is 
expected to increase by 66% in Asia in the next 15 
years as longevity and life span are increasing. As a 
result incidence and prevalence of conditions 
associated with old age are also increasing including 
dementia which is expected to reach to 75 million by 
2030 [1]. Of all the people with dementia 58% are 
estimated to live in low and middle income countries 
(LMICs); this number will rise to 63% in 2030 and 68% 
by 2050 [2]. The number of people with dementia in 
Asia alone is more than those in America and Europe 
similar in the two groups. 3 patients with dementia as 
well as their families denied having any memory 
problems; 2 of them were females with low or no 
education and with a diagnosis of AD. The third was a 
male patient with 14 years of education and with a 
diagnosis of LBD. 
Depression was the most common neuropsychiatric 
symptom present in 41% of all dementia cases 
followed by delusions (38%), visual hallucinations 
(21%), apathy (18%), and auditory hallucinations (9%). 
Majority of patients with visual hallucinations had LBD 
as a stand-alone diagnosis or as mixed dementia. 
Apathy was present mostly in AD and LBD cases. 
Symptoms of parkinsonism were present in 37% of the 
patients, majority of them with LBD. 
Table 3
DISCUSSION:
Profile of dementia patients in developing countries 
may be different from those in developed countries. 
There is scarcity of clinical data from dementia patients 
in Pakistan. The data presented in this paper shows 
that the mean age of presentation of dementia patients 
was 66 years. The registry of dementia patients from 
Islamabad, Pakistan reported mean age to be 70.5 
years and a study from Karachi reported a similar age 
of presentation at 66.7 years [6]. A study from Brazil 
reported mean age of dementia patients to be 77.1 
years [7]; however mean age was reported to be 66.2 
years in an Indian cohort [8] which is similar to ours. 
There was a higher number of females among all 
dementia cases in general and among all AD cases in 
particular which was not the case in the two other 
Pakistani studies, however it is in keeping with the 
international data[9]. Mean MMSE score at the time of 
presentation in our study was 19 and mean score in a 
MMSE validation study conducted in Karachi was 18.5 
which are almost identical figures [6]. There was an 
almost equal number of people with low or no formal 
education and people with high education in our 
cohort; this may be due to tertiary care setting of the 
hospital that caters to a wide range of people. The 
average age at presentation was not different in 
patients with low or no education and those with higher 
education. Majority of patients with low or no education 
were females and were not testable at the time of 
presentation which may be suggestive of increased 
severity at the time of presentation or late presentation; 
however this group interestingly reported shorter 
duration of symptoms. Only a minority of patients with 
higher education was in the “not testable group” and 
higher education group also reported longer duration of 
symptoms; this may be due to increased awareness of 
this group about dementia symptoms. MMSE was used 
for cognitive testing in our study which also has 
education and gender bias [6]. The average duration of 
symptoms was two and a half years which is similar to 
Indian cohort that reported 2.3 years as the mean 
duration of symptoms [10]. Among those who denied 
any memory problems were females with low education 
and one patient had LBD in which neuropsychiatric 
symptoms may be more prominent than memory 
problems. Patients with non- amnestic dementias such 
as PCA, FTD, and NPH reported longer duration of 
symptoms which could also be due to delay in 
diagnosing and identifying non-amnestic dementias in 
non-specialized clinics. Family history of dementia was 
reported to be present in 39% of our patients. The 
registry from Islamabad reported positive family history 
in 35 % of the patients, while the figure from Indian 
cohort was lower [5]. 
In our cohort AD was the most common diagnosis 
(63%) followed by LBD and VaD. The registry from 
Islamabad reported the most common diagnosis to be 
AD but was reported in only 28 % of the patients, 
followed by Parkinsons disease dementia and VaD [5]. 
In Indian cohort as well however AD was the most 
common diagnosis reported to be present in 37 % of 
the patients followed by VaD and FTD [11]. AD is 
believed to be the most common type of dementia 
worldwide constituting 60 % of all dementia cases in 
developed and developing countries followed by 
vascular dementia [9]. It is interesting to see LBD as 
the second most common diagnosis in our cohort; one 
explanation for this could be that this cohort is from 
psychiatry clinic where patients with psychotic 
symptoms are more commonly referred and these 
patients may not have marked short term memory loss. 
In our experience LBD is less commonly diagnosed in 
general neurology clinics. It is also interesting to 
observe that in Islamabad cohort Parkinsons disease 
dementia (PDD) was the second most common 
diagnosis and the patients in this study were recruited 
from neurology clinics [5]. It is also possible that some 
of these may have been LBD cases. The explanation for 
fewer cases of VaD in our cohort could also be 
non-neurological setting, and a separate stroke clinic at 
the hospital. We also think that lack of recognition of 
behavioral neurology/memory clinic as a separate entity 
also results in less number of referrals made. 
Hypertension, diabetes, and hypercholesterolemia 
showed significant association with dementia and AD 
as is known from the world literature [12].  
About 50 % of the patients in our cohort had Brain MRI 
done which is similar to the figure from Islamabad 
registry; however CT scan was done in significantly 
fewer patients in our cohort. This may also be because 
of greater reliance on clinical and cognitive examination 
findings for diagnosis by the author (QK) especially in 
cases of LBD.
Among neuropsychiatric symptoms depression was the 
most common in our cohort followed by delusions, 
hallucinations, and apathy. However we know that 
neuropsychiatric symptom presentation may vary 
according to dementia type and severity. Late 
presentations and psychiatric setting of the study may 
also have affected these results. Parkinsonism was 
present in 37 % of our patients and similar figure (36.7 
%) was reported by the registry in Islamabad [4]; 
however almost all patients who had parkinsonism 
were LBD patients in our cohort while most of them had 
a diagnosis of PD in Islamabad registry cohort. This may 
also be due to the sub-specialty setting of the study 
and emphasizes the need for recognition and diagnosis 
of LBD cases in both settings.
This study has many limitations. The sample size is 
small and is from a private, tertiary care setting of an 
urban hospital and so the findings may not be 
generalizable; however some findings are similar to 
findings from Islamabad. Patients are recruited from 
the department of Psychiatry and may show some 
features that may be different from the ones seen in 
Neurology setting. Severity of dementia is not rated and 
MMSE scores may not be representative of severity of 
cognitive decline due to education and gender based 
biases.
CONCLUSION
The clinical characteristics, presentations, and 
demographics of patients with dementia are not very 
well explored in Pakistan. This study explored features 
such as mean age of presentation, gender, education, 
and common symptoms of dementia in a tertiary care 
setting in Karachi, Pakistan. More clinical data and 
registries are needed to address specific needs of this 
population. 
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combined. 
The profile of dementia patients, associated risk 
factors, manifestations of symptoms, and trajectory of 
disease may vary across regions and may be different in 
LMICs than in high income countries. This makes it 
imperative to study  dementia in LMICs as has been 
done in the past decade especially by the Alzheimer 
Disease International 10/66 Dementia Research Group 
initiative with research programs in about 20 LMICs 
including India [3]. 
According to the World Bank data Pakistan is a lower 
middle income country in South East Asia with an 
estimated population of 185 million in 2014. It is 
currently the sixth most populous and will become the 
third most populous country in the world by 2050 [4]. 
However not much is known about the demographics, 
characteristics, and associated conditions of people 
with dementia in Pakistan. Arsalan et al [5] reported 
demographics of 60 dementia patients in 2011 from 
Shifa International hospital in Islamabad, Pakistan. 
Recently a study was published by Awan et al [6] 
validating mini mental state exam (MMSE) score in 
Urdu in Pakistan.
MATERIALS AND METHODS:
Data was collected from medical records of patients 
diagnosed with dementia consecutively by the author 
(QK), who is a psychiatrist and a behavioral neurologist, 
in Psychiatry clinic at the Aga Khan Hospital, Karachi 
from January 2015 until January 2016 according to 
DSM-IV TR (Diagnostic and Statistical Manual of 
Mental Disorders-IV Text Revision) followed by detailed 
neurologic examination. Creutzfeldt - Jakob disease 
(CJD) was diagnosed according to CDC diagnostic 
criteria for probable CJD. Other than demographic 
details, information was collected about co morbid 
conditions, neuropsychiatric symptoms, family history, 
presence or absence of imaging, and MMSE scores for 
which a pre designed proforma was used. MMSE is a 
screening instrument and has limited use especially 
due to education and gender bias. Baseline tests such 
as thyroid stimulating hormone (TSH), vitamin B 12 
levels, and liver function tests (LFTs) were done in 
majority of the patients.
Ethical approval was taken from Aga Khan Hospital 
institutional review board (IRB). Data was analyzed 
using SPSS V 19 IBM. Chi square test was used to 
analyze categorical variables like gender and t test was 
used to analyze continuous variables like age, socio 
demographics and clinical factors. 
RESULTS 
Total number of patients was 100 (N=100). Mean age 
was 66±27 years. The interquartile range was 
17(58-75) years. Of the total, 56% were females. 
About one quarter had more than 14 years of 
education, and one quarter had no formal education 
and the rest lied in between. Family history of dementia 
was reported to be present in 39%. 
Table 1
Alzheimers (AD) was the most common dementia 
accounting for 63 % of total cases occurring as 
stand-alone diagnosis or in the form of mixed 
dementia, followed by Lewy Body Dementia (LBD) 
(24%), and vascular dementia (VaD) (17%) as 
stand-alone or mixed. About two thirds of all AD cases 
were females. About 50% of all dementia patients had 
hypertension, and more than half of those had AD. 
34% had diabetes mellitus and two-thirds of all had AD, 
and 33% had hypercholesterolemia as comorbid 
conditions 
Table 2 
Computed Tomography (CT) Brain was done in 19 % 
and Magnetic Resonance Imaging (MRI) in about half 
of the patients while 37% of the patients did not have 
any imaging done. Mean MMSE score at the time of 
presentation was 19. Average MMSE score of the 
group with no formal education was 15 and the group 
with more than 14 years of education was 19. One 
third of people were not testable at presentation 
majority being females with no or low education and 
reporting shorter duration of symptoms. 
Average duration of symptoms at the time of 
presentation was about two and a half years with 40% 
of people reporting duration of symptoms to be ≤ 12 
months. There was no significant difference between 
the MMSE score of the group that reported duration of 
disease to be less than 12 months than those whose 
duration of symptoms was reported to be more than 3 
years however the average education of former group 
was 7 years and of the latter one was 14 years. AD was 
the most common diagnosis in both groups (50-55%). 
There were 3 cases of Creutzfeldt- Jakob disease (CJD) 
and no case of posterior cortical atrophy (PCA) in the 
former group and 3 cases of PCA and no case of CJD in 
the latter group. More number of fronto temporal 
dementia (FTD) and normal pressure hydrocephalus 
(NPH) cases was also present in the latter group. 
Distribution of LBD, VaD and other dementias was 
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